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ATGAAGTTGCCTGTTAGGCTGTTGGTGCTGATGTTCTGGATTCCTGCTTCCAGAAGTGAT 

1 + + + + - + + 60 

TACTTCAACGGACAATCCGACAACCACGACTACAAGACCTAAGGACGAAGGTCTTCACTA 
ATGAAGTTGCCTGTTAGGCTGTTGGTGCT 

oligo MKV-1 LMFWIPASRS D 

3' end leader peptide 
GTTTTGATGACCCAAATTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCAAGCCTCCATC 
6! + + + + + + 120 

CAAAACTACTGGGTTTAAGGTGAGAGGGACGGACAGTCAGAACCTCTAGTTCGGAGGTAG 

VLMTQIPLSLPVSLG D Q A S I 

TCTTGCAGATCTAGTCAGAGCATTGTACATAGTAATGGAAACACCTATTTACAATGGTAC 

121 + + + + + + 180 

AGAACGTCTAGATCAGTCTCGTAACATGTATCATTACCTTTGTGGATAAATGTTACCATG 

S C RSSQS IVHSNGNTYLQ W Y 

CDR 1 

CTGCAGAAACCAGGTCAGTCTCCAAAGCTCCTGATCTACAAAGTTTCCAACCGACTTTAT 

181 + + + + + + 240 

GACGTCTTTGGTCCAGTCAGAGGTTTCGAGGACTAGATGTTTCAAAGGTTGGCTGAAATA 

LQKPGQSPKLLIY K V S N R L Y 

CDR 2 

GGGGTCCCAGACAGGTTCAGTGGCAGTGGATCAGGGACAGATTTCACACTCAAGATCAGC 

241 + + + + + + 300 

CCCCAGGGTCTGTCCAAGTCACCGTCACCTAGTCCCTGTCTAAAGTGTGAGTTCTAGTCG 

GVPDRFSGSGSGTDFTLKIS 

AGCGTGGAGGCTGAGGATCTGGGAGTTTATTACTGCTTTCAAGGTTCACATGTTCCGTGG 

301 + + + + + + 360 

TCGCACCTCCGACTCCTAGACCCTCAAATAATGACGAAAGTTCCAAGTGTACAAGGCACC 

SVEAEDLGVYYC FQGSHVPW 

CDR 3 

GG 

ACGTTCGGTGGAGGCACCAAGCTGGAAATCAAACGGGCTGATGCTGCACCAACTGTATCC 

361 - + + + — • + + : + 420 

TGCAAGCCACCTCCGTGGTTCGACCTTTAGTTTGCCCGACTACGACGTGGTTGACATAGG 

TFGGGTKLE I K 

MKC oligo 
TAGAAGGGTGGTAGGTCA 

ATCTTCCCACCATCCAGT 

421 + 438 

TAGAAGGGTGGTAGGTCA 
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ATGATGGTGTTAAGTCTTCTGTACCTCTTGACAGCCATTCCTGGTATCCTGTCTGATGTA 
I + + + -f + + 60 

TACTACCACAATTCAGAAGACATGGACAACTGTCGGTAAGGACCATAGGACAGACTACAT 
MHV-12 ATGATGGTGTTAAGTCTTCTGTACCT 
MHV- 8 ATGAGAGTGCTGATTCTTTTGTG 

LLTAI PGILS D V - 
3' end leader peptide 
CAGCTTCAGGAGTCAGGACCTGGCCTCGTGAAACCTTCTCAGTCTCTGTCTCTCACCTGC 
61 + + + + + + 120 

GTCGAAGTCCTCAGTCCTGGACCGGAGCACTTTGGAAGAGTCAGAGACAGAGAGTGGACG 

QLQESG PGLVKPSQSLSLTC 

TCTGTCACCGGCTACTCCATCACCGGTGGTTATTTATGGAACTGGATCCGGCAGTTTCCA 

121 + + +■ + + + 180 

AGACAGTGGCCGATGAGGTAGTGGCCACCAATAAATACCTTGACCTAGGCCGTCAAAGGT 

SVTGYSIT G G Y L W N W I R Q F P 

CDR 1 

GGAAACAAACTGGAGTGGATGGGCTACATAAGCTACGACGGTACCAATAACTACAAACCA 

181 + + + + + + 240 

CCTTTGTTTGACCTCACCTACCCGATGTATTCGATGCTGCCATGGTTATTGATGTTTGGT 

GNKLEWMG YISYDGTNNYKP 

CDR 2 

TCTCTCAAAGATCGAATCTCCATCACTCGTGACACATCTAAGAACCAGTTTTTCCTGAAG 

241 + + + -f + + 300 

AGAGAGTTTCTAGCTTAGAGGTAGTGAGCACTGTGTAGATTCTTGGTCAAAAAGGACTTC 

S L K D RI S ITRDT SKN QFFLK 

TTGAATTCTGTGACTAATGAAGACACAGCTACATATTACTGTGCAAGATACGGTAGGGTC 

301 + + + -f + + 360 

AACTTAAGACACTGATTACTTCTGTGTCGATGTATAATGACACGTTCTATGCCATCCCAG 

LNSVTNEDTATYYCAR Y G R V 

CDR 3 

GGG 

TTCTTTGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCAGCCAAAACGACACCC 

361 + \- + + + + 420 

AAGAAACTGATGACCCCGGTTCCGTGGTGAGAGTGTCAGAGGAGTCGGTTTTGCTGTGGG 

F F D Y WGQGTTLTVSS 

oligo MHC-1 
GGTAGACAGATAGGTGAC 

CCATCTGTCTATCCACTG 

421 + 438 

GGTAGACAGATAGGTGAC 
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3 7 CDR 1 

7C10 VL mouse DVLMTQI^PLSLPVSLGDQASISC RSSQSIVHSNGNTYLQ 

DRB1-4.3 T E f 

C94-5B11'CL T E 

Rabat sgll mouse. . V . . . T L E 

CDR 2 

7C10 VL mouse WYLQKPGQSPKLLI Y KVSNRLY GVPDRFSGSGSGTDFTL 

DRB1-4.3 FS 

C94-5B11'CL FS 

Kabat sgll mouse FS 

77 CDR 3 

7C10 VL mouse KISSVEAEDLGVYYC FQGSHVPWT FGGGTKLEIK 

DRB1-4.3 ...R F. ..S....D.. 

C94-5B11'CL . . .R 

Kabat sgll mouse . . . R T. . .Y 
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CDR 1 

7C10 VL mouse DVLMTQI PLSLPVSLGDQASISC RS SQS I VH SNGNT YLQ 

GM607 . IV. . . S TP.EP LL .... YN . . D 

DPK15/A19 .IV. . . S TP.EP LL. . . .YN. .D 

Kabat sgll hu .IV... S TP.EP LL..D.XX..X 

CDR 2 

7C10 VL mouse WYLQKPGQSPKLLI Y KVSNRLY GVPDRFSGSGSGTDFTLK 

GM607 Q. . . . LG. . .AS 

DPK15/A19 Q LG. . .AS 

Kabat sgll hu Q. ... L. . . .AS 

CDR 3 

7C10 VL mouse ISSVEAEDLGVYYC FQGSHVPWT FGGGTKLEIK 

GM607 ..R V M.ALQT.Q. ..Q...V... 

DPK15/A19 ..R V M.ALQT. 

Kabat sgll hu ..R V M.ALQX.R. ..Q...V... 



FIGURE 18 
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Mlul 

I 

GTCAGAACGCGTGCCGCCACCATGAAGTTGCCTGTTAGGCTGTTGGTGCTGATGTTCTGG 
I + + + + + + 50 

CAGTCTTGCGCACGGCGGTGGTACTTCAACGGACAATCCGACAACCACGACTACAAGACC 

MKLPVRLLVLMFW - 
Peptide leader 

TTTCCTGCTTCCAGCAGTGATGTTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACC 

61 + + f + + + 120 

AAAGGACGAAGGTCGTCACTACAACACTACTGAGTCAGAGGTGAGAGGGACGGGCAGTGG 

2 

F P A S S S DVVMTQSPLSLPVT 

CCTGGAGAGCCGGCCTCCATCTCCTGCAGGTCTAGTCAGAGCATTGTACATAGTAATGGA 

121 + + + + + + 180 

GGACCTCTCGGCCGGAGGTAGAGGACGTCCAGATCAGTCTCGTAACATGTATCATTACCT 

CDR 1 

PGEPASISC RSSQSIVHSNG 
Kpnl ' ~ ~ ~~ " ~ 

I 

AACACCTATTTGCAATGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGATCTAT 

181 + + + + + + 240 

TTGTGGATAAACGTTACCATGGACGTCTTCGGTCCCGTCAGAGGTGTCGAGGACTAGATA 

N T Y L Q WYLQKPGQSPQLLIY 

AAAGTTTCTAATCGGCTTTATGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAGGCACA 

241 + + + + + + 300 

TTTCAAAGATTAGCCGAAATACCCCAGGGACTGTCCAAGTCACCGTCACCTAGTCCGTGT 
CDR 2 

K V S N R L Y GVPDRFSGSGSGT 

GATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCTTT 

301 + + + + + + 360 

CTAAAATGTGACTTTTAGTCGTCTCACCTCCGACTCCTACAACCCCAAATAATGACGAAA 

DFTLKI SRVEAEDVGVYYCF 

CAAGGTTCACATGTTCCGTGGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGTGAG 

361 ~ + + + + + + 420 

GTTCCAAGTGTACAAGGCACCTGCAAGCCGGTTCCCTGGTTCCACCTTTAGTTTGCACTC 
CDR 3 

QGSHVPWT FGQGTKVEI K 
BamHI ^ 
I 

TGGATCCTCTGCG 

421 + 433 

ACCTAGGAGACGC 



FIGURE 20 
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Mlul 

I 

GTCAGAACGCGTGCCGCCACCATGAAGTTGCCTGTTAGGCTGTTGGTGCTGATGTTCTGG 

1 + + + + + + 60 

CAGTCTTGCGCACGGCGGTGGTACTTCAACGGACAATCCGACAACCACGACTACAAGACC 

MKLPVRLLVLMFW - 
Leader peptide 

TTTCCTGCTTCCAGCAGTGATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACC 

61 + + + + + + 120 

AAAGGACGAAGGTCGTCACTACAACACTACTGAGTCAGAGGTGAGAGGGACGGGCAGTGG 

2 

F P A S S S DIVMTQSPLSLPVT 

CCTGGAGAGCCGGCCTCCATCTCCTGCAGGTCTAGTCAGAGCATTGTACATAGTAATGGA 

121 + + + + + + 180 

GGACCTCTCGGCCGGAGGTAGAGGACGTCCAGATCAGTCTCGTAACATGTATCATTACCT 

CDR 1 

PGEPASISC RSSQSIVHSNG 
Kpnl ~ " ' " 

I 

AACACCTATTTGCAATGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGATCTAT 

181 + + + + + + 240 

TTGTGGATAAACGTTACCATGGACGTCTTCGGTCCCGTCAGAGGTGTCGAGGACTAGATA 

N T Y L Q W YLQKPGQSPQLLIY 

AAAGTTTCTAATCGGCTTTATGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAGGCACA 

241 + + + + + + 300 

TTTCAAAGATTAGCCGAAATACCCCAGGGACTGTCCAAGTCACCGTCACCTAGTCCGTGT 
CDR 2 

K V S N R L » Y GVPDRFSGSGSGT 

GATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAGGATGTTGGGGTTTATTACTGCTTT 

301 + + + + + + 360 

CTAAAATGTGACTTTTAGTCGTCTCACCTCCGACTCCTACAACCCCAAATAATGACGAAA 

DFTLKI SRVEAEDVGVYYCF 

CAAGGTTCACATGTTCCGTGGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGTGAG 

361 + + + + + + 420 

GTTCCAAGTGTACAAGGCACCTGCAAGCCGGTTCCCTGGTTCCACCTTTAGTTTGCACTC 
CDR 3- 

QGSHVPWT FGQGTKVEIK 
BamHI " ^ 
I 

TGGATCCTCTGCG 

421 + 433 

ACCTAGGAGACGC 
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7C10 VH 
AN03' CL 

Kabat sgl (A) 



17 27 CDR 1 

DVQLQESGPGLVKPSQSLSLTCSVTGYSIT GGYLWN WIRQ 

S..Y 

E S T D. . . S. .WN. . . . 



7C10 VH 
AN03' CL 

Kabat sgl (A) 



CDR 2 

FPGNKLEWMG YISYDGTNNYKPSLKD RIS ITRDTSKNQFFL 

N. . . N. . .N. . . .N 

S.STY.N. . . .S Y. . 



7C10 VH 
AN03' CL 

Kabat sgl (A) 



84 CDR 3 

KLNS VTNE DTAT YYCAR YGRV-FFDY WGQGTTLTVSS 

T E.YGY 

Q T G. YGYG V. . . . 
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Rch 1 



30 CDR 1 Rch 2 



7C10 VH mouse DVQLQESGPGLVKPSQSLSLTCSVTGYSIT GGYLWN WIRQ 

human Kabat sgll Q T T.S.G.VS SYWS 

human VH FURl'CL Q ET T.S....S .... 

human Germline Q ET T . S . . . . S S . . Y . S .... 

Rch 2 48 CDR 2 67 71 Rch 3 

7C10 VH mouse FPGNKLEWMG YISYDGTNNYKPSLKD RIS ITRDTSKNQFFL 

human Kabat sgl I P . . KG . . . I . R . Y . S . STX. N. . . . S . VT . SV S. 

human VH FUR1 ' CL P. . KG . . . I . SMFHS . SSY.N. . . . S . VT . SV S . 

human Germ-line P . . KG . . . I . S . YHS . STY .N . . . S . VT . SV S. 



7C10 VH mouse 
human Kabat sgl I 
human VH FURl'CL 
human Germline 



Rch 3 

KLNSVTNE DTAT YYCAR 
. . S . . . 7\J\ ... V ..... 

Q . R . . . AA . . . V 

. . S * . . ^\.A ... V ..... 



CDR 3 
YGRVFTTDY 
ELPGGYDV 
GRYCSSTSCNWFDP 



Rch 4 

WGQGTTLTVSS 

LV . . . . 

..... LV^ .... 
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30 CDR 1 48 

7C10 VH mouse DVQLQESGPGLVKPSQSLSLTCSVTGYS IT GGYLWN W I RQFPGNKLEWMG 

human germline Q ET T.S....S S..Y.G ....P.. KG... I. 

VH Humanized 1 Q ET T.S P . . KG 

VH Humanized 2 Q ET T . S . . . P . . KG . . . I . 

VH Humanized 3 Q ET T.S....S P. .KG... I. 

CDR 2 67 71 

7C10 VH mouse YI S YDGTNN YKP SLKD RIS ITRDTSKNQFFLKLNS VTNEDTAT YYCAR 

human germline S . FHS . SS Y.N. . . . S . VT . SV ....... S ... S ... AA ... V 

VH Humanized 1 T.S S...S...AA...V 

VH Humanized 2 VT.S S...S...AA...V 

VH Humanized 3 VT . SV S . . . S . . . AA . . .V 

CDR 3 

7C10 VH mouse YGRVFFDY WGQGTTLTVSS 

human germline 

VH Humanized 1 LV . . . . 

VH Humanized 2 LV . . . . 

VH Humanized 3 LV . . . . 
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Mlul 

I 

GTCAGAACGCGTGCCGCCACCATGAAAGTGTTGAGTCTGTTGTACCTCTTGACAGCCATT 
1 + + + + + + 60 

CAGTCTTGCGCACGGCGGTGGTACTTTCACAACTCAGACAACATGGAGAACTGTCGGTAA 

MKVLSLLYLLTAI 
Leader peptide 

CCTGGTATCCTGTCTCAGGTGCAGCTTCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCG 

61 + + + + + + 120 

GGACCATAGGACAGAGTCCACGTCGAAGTCCTCAGCCCGGGTCCTGACCACTTCGGAAGC 

P G I L S QVQLQESGPGLVKPS 

GAGACCCTGTCCCTCACCTGCACTGTCTCTGGTTACTCCATCACCGGTGGTTATTTATGG 

CTCTGGGACAGGGAGTGGACGTGACAGAGACCAATGAGGTAGTGGCCACCAATAAATACC 

30 CDR 1 

ETLSLTCTVSGYSIT G G Y L W - 

AACTGGATACGGCAGCCCCCAGGGAAGGGACTGGAGTGGATGGGGTATATCAGCTACGAC 

181 + + + + {• + 240 

TTGACCTATGCCGTCGGGGGTCCCTTCCCTGACCTCACCTACCCCATATAGTCGATGCTG 

48 

NWIRQP PGKGLEWMG Y I S Y D 
Kpnl 
I 

GGTACCAATAACTACAAACCCTCCCTCAAGGATCGAATCACCATATCACGTGACACGTCC 

241 + + + + + + 300 

CCATGGTTATTGATGTTTGGGAGGGAGTTCCTAGCTTAGTGGTATAGTGCACTGTGCAGG 

CDR 2 67 71 

GTNNYKPSLKD RITISRDTS 

AAGAACCAGTTCTCCCTGAAGCTGAGCTCTGTGACCGCTGCGGACACTGCAGTGTATTAC 

TTCTTGGTCAAGAGGGACTTCGACTCGAGACACTGGCGACGCCTGTGACGTCACATAATG 

KNQFSLKLSSVTAADTAVYY 

TGTGCGAGATACGGTAGGGTCTTCTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC 
351 + + + + + + 420 

ACACGCTCTATGCCATCCCAGAAGAAACTGATGACCCCGGTCCCTTGGGACCAGTGGCAG 
CDR 3 

CAR YGRVFFDY WGQGTLVTV 

BamHI 
I 

TCCTCAGGTGAGTGGATCCTCTGCG 

421 + + 445 

AGGAGTCCACTCACCTAGGAGACGC 

S S 
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Mlul 

I 

GTCAGAACGCGTGCCGCCACCATGAAAGTGTTGAGTCTGTTGTACCTCTTGACAGCCATT 

I + + + + + + 60 

CAGTCTTGCGCACGGCGGTGGTACTTTCACAACTCAGACAACATGGAGAACTGTCGGTAA 

MKVLS LLYLLTAI 
Leader peptide 

CCTGGTATCCTGTCTCAGGTGCAGCTTCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCG 

61 + + + + + + 120 

GGACCATAGGACAGAGTCCACGTCGAAGTCCTCAGCCCGGGTCCTGACCACTTCGGAAGC 

P G I L S Q VQLQESGPGLVKPS 

GAGACCCTGTCCCTCACCTGCACTGTCTCTGGTTACTCCATCACCGGTGGTTATTTATGG 

121 + + + + + + 180 

CTCTGGGACAGGGAGTGGACGTGACAGAGACCAATGAGGTAGTCGCCACCAATAAATACC 

30 CDR 1 

ETLSLTCTVSGYSIT G G Y L W 

AACTGGATACGGCAGCCCCCAGGGAAGGGACTGGAGTGGATCGGGTATATCAGCTACGAC 

TTGACCTATGCCGTCGGGGGTCCCTTCCCTGACCTCACCTAGCCCATATAGTCGATGCTG 

48 

NWIRQPPGKGLEWIG Y I S Y D 

Kpnl 
I 

GGTACCAATAACTACAAACCCTCCCTCAAGGATCGAGTCACCATATCACGTGACACGTCC 

241 + + + + + + 300 

CCATGGTTATTGATGTTTGGGAGGGAGTTCCTAGCTCAGTGGTATAGTGCACTGTGCAGG 

CDR 2 61 71 

GTNNYKPSLKD RVTISRDTS 

AAGAACCAGTTCTCCCTGAAGCTGAGCTCTGTGACCGCTGCGGACACTGCAGTGTATTAC 

301 + + + + + + 360 

TTCTTGGTCAAGAGGGACTTCGACTCGAGACACTGGCGACGCCTGTGACGTCACATAATG 

KNQFS LKLS SVTAADTAVYY 

TGTGCGAGATACGGTAGGGTCTTCTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC 

3 61 + + + + + + 420 
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